The k-error linear complexity of a periodic sequence of period N is de ned as the smallest linear complexity that can be obtained by changing k or fewer bits of the sequence per period. This paper shows a relationship between the linear complexity and the minimum value k for which the k-error linear complexity is strictly less than the linear complexity.
Introduction
Linear complexity is an important cryptographic criterion of stream ciphers 5]. The linear complexity of a sequence (Y ), denoted by LC(Y ), is de ned as the length of the shortest LFSR (linear feedback shift register) that generates (Y ). In a stream cipher, a keystream sequence (K) must have large linear complexity L because Berlekamp-Massey algorithm 3] can e ciently nd the LFSR that generates (K) after examining at most 2L consecutive bits of (K).
However, a high linear complexity does not necessarily ensure that a sequence is cryptographically secure. For example, the sequence has the maximum possible linear complexity N, but it is obviously cryptographically weak. After changing every Nth bit of the original sequence, its linear complexity decreases to zero. This shows that sequences with high linear complexity may be well approximated by sequences with very low linear complexity.
From this observation, Ding, Xiao and Shan introduced the notion of kerror linear complexity 1]. (Actually, they called it sphere complexity.) The k-error linear complexity of a periodic sequence (Y ) of period N, denoted by LC k (Y ), is de ned as the smallest linear complexity that can be obtained by changing k or fewer bits of the sequence per period. They showed some bounds on k-error linear complexity for several sequences 1]. Independently, Stamp and Martin showed a polynomial time algorithm which computes kerror linear complexity LC k (Y ) for period N = 2 n 6].
This paper shows a relationship between the linear complexity and the minimum value k for which the k-error linear complexity is strictly less than the linear complexity. For a periodic sequence (Y ) of period N, we 
4 Minimum k of k-error linear complexity 
(Proof) Eq.(12) will be proved in the proof of (1) and (2). (1) That is,
for some g i (x) such that g i (1) = 1. 
Extension to non-binary sequences
In this section, we generalize our results to non-binary sequences (Y ) over GF(p r ) with period N = p n .
For a polynomial e(x) over GF(p r ), let W(e(x)) denote the Hamming weight of e(x), i.e., the number of nonzero coe cients. 
